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LETTERS TO THE EDITOR. 

\The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

Radiation in a Magnetic Field. 

The application by Prof. Michelson of his interferometer to 
the study of the structure of the spectral lines has raised two 
important questions regarding the performance of this instru¬ 
ment ; and it is to be hoped that perfectly satisfactory answers 
to both of them may be forthcoming in the near future. These 
questions are : 

(1) Is the complex structure of the lines indicated by the 
interferometer a real structure existing in the light emitted by 
the source ; or is it imposed, in part or altogether, by the 
apparatus employed ? 

{2) Supposing the structure referred to in (i) not to be 
spurious, but to be real, or partly real and partly spurious, can 
the interferometer be relied on as a measuring instrument for 
the purpose of determining the distribution of light in the 
complex line by estimation from the visibility curve? 

With regard to {r), I may say that although it has been 
suggested that the structure indicated by the interferometer is 
entirely due to diffraction effects (or other unknown instru¬ 
mental troubles), yet I personally am of opinion (from the study 
of Prof. Michelson’s work) that the structure indicated is in the 
main real. It is possible, and indeed probable, that diffraction 
effects influence the final results in some small degree ; but the 
main character of the indicated structure agrees, no doubt, with 
a real structure existing in the light emitted by the source. 

The modifications introduced by diffraction (if any) ought to 
be detected from the fact that such effects are the same in 
character for light of all wave-lengths, and their magnitudes for 
different spectral lines depend on the wave-length only, and in 
no way on the nature of the radiating substance. For this 
reason I believe, with Prof. Michelson, that the structure indi¬ 
cated by the interferometer as existing in certain spectral lines, 
even when uninfluenced by the magnetic field, is a real structure ; 
but as to whether it is all real, or to some small extent spurious, 
has not yet been placed beyond all doubt. The discovery of 
this structure adds one more to the already long list of achieve¬ 
ments in the advance of science for which we are indebted to 
Prof. Michelson, and I trust he will place it beyond all doubt as 
to whether diffraction, or other causes, exert any appreciable 
influence in the instrument, or in any way mask the true 
structure. It is not sufficient to reply, as he does on p. 440 of 
this journal (March 9), that the explanation of this struc¬ 
ture by diffraction effects “ would be very difficult to accept, in 
view of the very great constancy of the results, with instruments 
of different construction and dimensions, with different ob¬ 
servers, and with different forms of vacuum tubes employed” ; 
for whether the effects are due to diffraction or not, they ought to 
remain the same under the circumstances here related, unless 
the “instruments of different construction” differ in principle 
and are not all interferometers. Diffraction cannot be the main 
cause if the character of the effect differs for different wave¬ 
lengths, and Prof. Michelson finds that it does differ for 
different spectral lines ; and in the same way, I think, it might 
be determined if it intrudes itself as a modifying influence. 

With regard to question (2) above, the charge against the 
interferometer remains most serious ; nor is it diminished in any 
way by Prof. Michelson’s further explanations given on p. 440. 
The case is this—the interferometer, when applied to the study 
of the splitting up of the spectral lines by the magnetic field, 
yields the law that the magnetic separation of the constituents 
“is approximately the same for all colours and for all sub¬ 
stances.” Now the facts of the case are that no such law 
holds, even as the roughest approximation. The magnetic 
separation is quite large for some lines, and very small, almost 
unobservable, in the case of others, and this even in the case 
of lines of nearly the same wave-length in the same substance. 
In fact the law yielded by the interferometer is not at all 
supported by the facts, and what remains to be done is to 
determine the causes of error in the instrument, or to standardise 
it, so that it may be employed as a measuring instrument. Of 
course, as I have already mentioned (Nature, January 5, 
p. 228), the interferometer might have yielded this law without 
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censure if by chance Prof. Michelson had happened to observe 
lines which suffer approximately the same amount of resolution 
in the magnetic field. But this is not the case, for in the case 
of cadmium the separation for the blue line is more than 30 
per cent, greater than for the green line, yet the interfero¬ 
meter gives 04.1 for the green line and 040 for the blue. 
Similar remarks apply to the corresponding lines of zinc and 
magnesium ; and what person, who has had even the slightest 
survey of these effects, can have any doubt as to the great 
difference in the magnitudes of the magnetic effects in the case 
of the green lines of magnesium and the green lines of copper ? 
—-and so on ad infinitum. 

In conclusion, it may be well to mention that the relative 
intensities of the light in the components of the magnetically 
resolved lines, as observed by the eye in a good spectroscope 
(21'5-foot grating), are not by any means the same as those 
indicated by the interferometer. Thus in the figures repro¬ 
duced on p. 440, the central components A (Fig. 1) are shown 
by the interferometer as possessing greater intensity than the 
lateral components B. But when the resolved line is observed 
by the eye (or photographed), it is at once seen that the illumin¬ 
ation in the lateral components B (types II. and III.) is very 
much greater than that in the central components A. Type II. 
shows as a quartet (in which a is double) if the field is not very 
intense ; but this quartet becomes resolved into a sextet, owing 
to the side lines B splitting up into doublets when the field be¬ 
comes very intense. There is no trace of the further little 
“ humps ” pictured by Prof. Michelson, but the lines are clear 
and sharp—and it is possible that these little humps maybe due 
to diffraction effects (?). Similar remarks apply to the relative 
illumination in type III.; and in this connection I may mention 
that although I did not give an illustration of the general type 
on p. 226, viz. that in which each constituent of the normal 
triplet is itself a triplet (figured by Prof. Michelson, p. 441, 
•Fig* 3)? yet I stated in the text of my article (p. 226) that “-all 
the variations so far noted may be embraced in the general state¬ 
ment that each line of the normal triplet may itself become a 
doublet or a triplet.” Indeed, these various types of effect were 
observed by me as early as November 1897, and have been com¬ 
municated to the Royal Dublin Society from time to time. 

Thomas Preston. 

Bardowie, Orwell Park, Dublin, March 16. 


The Phenomena of Skating and Prof. J. Thomson’s 
Thermodynamic Relation. 

In connection with Prof. Osborne Reynolds’s “Notes on the 
Slipperiness of Ice,” read before the Manchester Literary and 
Philosophical Society (Nature, March 9, p. 455), the follow¬ 
ing extract from a brief paper, read by me before the Royal 
Dublin Society in 1886 ( Proc. R.D.S. , vol. v. p. 453), may 
not be without interest. 

“ To the many phenomena which have found an explanation 
in Prof. J. Thomson’s thermodynamic relation connecting 
melting-point with pressure, might be added those attending 
skating, i.e. the freedom of motion and, to a great extent, the 
‘ biting ’ of the skate. 

“ The pressure under the edge of a skate is very great. The 
blade touches for a short length of the hog-back curve, and, 
in the case of smooth ice, along a line of indefinite thinness, 
so that until the skate has penetrated some distance into the 
ice the pressure obtaining is great; in the first instance, theo¬ 
retically infinite. But this pressure involves the liquefaction, 
to some extent , of the ice beneath the skate, and penetration or 
* bite ’ follows as a matter of course. As the blade sinks, an 
area is reached at which the pressure is inoperative, i.e . in¬ 
adequate to reduce the melting-point below the temperature of 
the surroundings. Thus, estimating the pressure for that posi¬ 
tion of the edge when the bearing area has become 1/50 of a 
square inch, and assuming the weight of the skater as 140 lbs., 
and also that no other forces act to urge the blade, we find a 
pressure of 7000 lbs. to the square inch, sufficient to ensure the 
melting of the ice at -3*5° C. With very cold ice, the pres¬ 
sure will rapidly attain the inoperative intensity, so that it will 
be found difficult to obtain ‘ bite ’—a state of things skaters 
are familiar with. But it would appear that some penetration 
must ensue. On very cold ice, ‘ hollow-ground ’ skates will 
have the advantage. 

“This explanation of the phenomena attending skating 
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assumes that the skater, in fact, glides about on a narrow film 
of water, the solid turning to water wherever the pressure is 
most intense, and this water, continually forming under the 
skate, resuming the solid form when relieved of pressure/’ 

J* Joly. 

Geological Laboratory, Trinity College, Dublin. 


Mammalian Longevity, 

The letter of Dr. Ainslie Hollis in Nature of January 5, 
on “ The Curve of Life,” shows that the ratio existing between 
the periods of maturity and the periods of after-life in various 
mammals are capable of projection in a regular curve. This 
led me to inquire if the ratios might not be capable of reduc¬ 
tion to a general formula. This seems to be the case, the 
statement being as follows :— 

The full term of life in a mammalian species is equal to 
ten and a half times the period of maturity divided by the cube 
root of the period (of maturity), that is 

f. t. 1. = I0 ^- m --, or 10*5 x (p. m.), 

^(p. m.) 

in which f. t. 1. is the full term of life, and p. m. the period of 
maturity. 

By the full term of life is meant the period that the animal 
would live, supposing that its existence were not shortened by 
enemies, accidents, disease, starvation, overwork or nervous 
strain ; and that it passed out of life by senile decay. This, of 
course, simply represents an average. It is generally accepted 
that the period of maturity is best measured by finding the age 
at which the epiphyses are united to the skeleton. It seems to 
be about from one and a half times to twice the period of 
puberty: one and two-thirds and twice seem common propor¬ 
tions. Man, for example, arrives at puberty at about fifteen, 
and is mature at twenty-five ; the lion and tiger arrive at puberty 
at three years, and are mature at six, 

A table is given below, showing the periods of maturity and 
the full terms of life as obtained from the observations of 
breeders, scientific men, &c. ; and, for purposes of comparison, 
the full terms of life as calculated by the formula from the same 
periods of maturity. It will be seen that the tw'o agree as 
closely as could be expected, especially when we bear in mind 
the difficulty of fixing with precision the normal life of a 
species, whose individual members will often die at widely 
differing ages, from different causes. Hence the different 
results obtained in many cases by different observers. 


The approximation of the results of observation and the 
formula will be noticed. Blaine on the horse, is from the 
“ Encyclopaedia of Rural Sports.” He seems to have studied 
the subject of the horse’s age very closely. He says : ££ . . . a 
horse of five years may be comparatively considered as old as a 
man of twenty; a horse of ten years, as a man of forty; . 
and of thirty-five years, as a man of ninety.” Up to ten years of 
age, then, the horse counts one year proportionately for every 
four of man, an<i as man’s maturity takes place at twenty-five, 
this makes the horse’s to occur at six and a quarter years. The 
full term of life given as equivalent to a man of ninety, thirty- 
five years is almost identical with the result of the formula. 
Darwin’s observations on the elephant are from the ££ Origin of 
Species,” where he discusses the increase of animals. The other 
references are from the works of various writers. It should be 
pointed out in connection w 7 ith the dormouse, that Dr. Ainslie 
Hollis gave its full term of life as four years in Nature and four 
and a half in the Lancet of January 21. 

Ernest D. Bell. 

The editor of Nature has kindly forwarded me Mr. 
Ernest D. Bell’s letter before publication. The formula therein 
stated is interesting, as it confirms the opinion, given in my 
previous letter on the subject, that a relationship exists between 
the duration of adolescence and the length of a mammal’s life. 
Since the publication of the curve of life in Nature, I find 
that the following domestic animals can be added to those 
already given. They conform to the requirements of the curve 
very closely, as may be seen :— 

Length ofLife. 



Observed 


Observed 

Computed 

length of adolescence. 


by curve 

by form. 

Guinea-pig 

7 months 

6 - 

7 years 7 years 

7 33 years 

Knglish greyhound 

1 year 

12 

,, 12 

i°‘5 „ 

Cat (Mivart) 

1 ,, 

12 

,, 12 )» 

10*5 ,, 

Cat (Jennings) ... 

2 years 

is 

5) ,, 

16*67 ?, 

Hog . 

5 » 

3° 

31 M 

3°‘7 ,r 

English hunter ... 

„ 

35 

>, 35 „ 

35'63 


The age at which growth ceases in man differs considerably 
in different individuals of the same race. Otto observed all the 
epiphyses separate in the skeleton of a man, aged twenty-seven 
years (South’s ££ Pathological Anatomy,” p. 126). Such a skeleton 
could not have completed its growth for another ten or twelve 
years. The man, had he lived, might have truthfully posed as 
a youth when he was on the verge of forty. I have in skia¬ 
grams observed a difference of upwards of three years in the 
ages of different subjects, at which osseous union of the 
epiphyses to the finger-bones was effected. As the age of 



Observations. 



Other observations. 

Animal. 

Authority. 

p. in. 

f. t. 1. 

f. 1.1. by formula. 

r. 1 .1. 

Authority. 

Dormouse . 

Ainslie Hollis. 

Months. Year. 

3 ' 2 S 

Years. 

4-5 

Years. 

4-167 



Guinea-pig . 

Flourens .. 

7 -583 

6-7 

7-33 

— 

— 

Lop rabbit— 

Buck . 

. 

R. O. Edwards, p. m. 

9 75 

8 

8-67 

8 

Flourens 

Doe . 

,, >, p- m. 

8 -667 

8 

8-013 

8 

>> 

Cat . 

St. G. Mivart. 

Years. 

I 

12 

10-5 

__ 

_ 

Cat . 

f. Jennings . 

2 

15 

16-67 

— 

— 

Goat. 

Pegler . 

1-25 

12 

12-18 

— 

— 

Fox ... .. 

St. G. Mivart. 

1*5 

13-14 

13-76 

— 

•— 

Cattle . 

Ainslie Hollis. 

2 

18 

1667 

15-20. 14 

Flourens. Gres 

Large dogs . 

Dalziel, p, m. 

2 

15-20 

16-67 

— 

— 

English thoroughbred 
horse . 

Ainslie Hollis. 

4’5 

30 

28-62 

_ 

— 

Hog. 

James Long . 

5 

3° 

30-7 

*- 


Hippopotamus. 

“ Chambers's Encyclopaedia 

5 

30 

30-7 

— 

— 

Lion. 

St. G, Mivart. .. 

6 

30-40 

3467 

— 

— 

English horse—hunter 

Blaine . 

6-25 

35 

35'63 

— 

— 

Arab horse . 

Ainslie Hollis. 

8 

40 

42*00 

— 

— 

Camel . 

Flourens . 

8 

40 

42*00 

40-50 

Grindon 

Man. 

Buffon, f. t. 1 . 

25 

90-100 

89-77 

90-100 

Flourens 

Elephant .. 

Darwin . 

3 ° 

IOO 

101*4 

— 

— 

Elephant . 

C. F. Holder and Indian 
hunters. 

35 

120 

112-35 

120 

De Blainvil! 
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